In the present study, the imitation of heavy rainfall event which occurred over Jharkhand during 18 August 2016 was taken as a case study. Weather Research and Forecasting (WRF) model has been utilized for this study. National Centers for Environmental Prediction (NCEP) analysis data is compared with GSMaP data with different combination of physical parameterization scheme like microphysics (MP) and cumulus parameterization (CP). In the present study, three MP schemes: Kessler scheme, Lin et al. scheme and WRF Single-moment 6-class scheme with combination of three CP schemes: Betts-Miller-Janjic scheme, Multi-scale Kain-Fritsch scheme and New simplified Arakawa-Schubert scheme have been used. The model predicted humidity, temperature and precipitation were compared with the GSMaP product. The model nicely depicted the cloud pattern and recognized the rain event spatially. The obtained result shows that the model overestimates the precipitation for all the schemes.
techniques requires parameterization which include the cumulus parameterization schemes [2] [3] and the microphysical schemes [3] [4] . They play an important role in figuring out the vertical structure of moisture and temperature fields of the ecosystem [4] . The use of NWP models in precipitation forecasting is already mounted in lots of operational weather and prediction centers. This will be partially defined with the aid of the demand of progressed precipitation prediction due to the fact that precipitation impacts many financial sectors, including agriculture [5] [6] , fisheries [7] , transport and different economic activities [8] [9] . Correct precipitation monitoring and prediction is consequently essential for spatial and temporal variability evaluation [9] in addition to weather change studies [10] .
Many different parameterization schemes have been developed by various researchers. These schemes have some limitations in predicting of the intensity and track of cyclones. Chang et al. (2009) [11] considered affectability of land surface parameterization on imitation of substantial precipitation occasions with two mesoscale models, in particular MM5 and WRF, recommending that the precipitation prediction is better simulated by WRF as distinguished with MM5 model [12] [13] [14] . Cloud microphysics parameterization schemes desperately impact on forecasted track [15] . Microphysics schemes also considered a key parameter in so many fields like: hydrology, environment and meteorology, because it merges energy fluxes between the surface and the atmosphere [16] [17] [18] [19] [20] .
An objective of this study is to evaluate microphysics and cumulus parameterization scheme sensitivity in WRF model over Jharkhand and adjoining region during 0000 UTC 18 August 2016 to 0000 UTC 19 August 2016.
Model Description and Physical Parameterization Scheme Options

Model Description
The WRF version 3.7.1 and its three dimensional variational (3D-Var) assimilation system were utilized for an extreme rainfall event over Jharkhand. Model is non-hydrostatic, primitive equation and multiple nesting capabilities to enhance resolution over the area of interest. The model which uses horizontal grid is an engaged with Arakawa C-grid staggering and it is fully compressible system of equations. The model domain used in this study has been depicted in Figure 1 with 10 km spatial resolution and 32 vertical levels over Jharkhand and adjoining region using the boundary condition of NCEP. The detailed configuration of WRF model is given in Table 1 .
Physical Parameterization Schemes
The microphysics schemes give the information about the precipitation, cloud and water vapor process. In this study, three different MP schemes have been The details of the three MP schemes are given below: H. S. Lekhadiya, R. K. Jana riments were performed by using three different MP schemes coupling with three CP schemes. The details of the experiments are reported in Table 2 .
Case study and Data Used
Case Study
We have taken an extreme rainfall event which occurred at Jharkhand during 18th August, 2016 as the case study. From GSMaP data 24 h accumulated rainfall during 0000 UTC 18 July 2016 -0000 UTC 19 July 2016 is shown in Figure  2 . From Figure 2 , we can see that there was 110 mm rainfall in 24 h at Jharkhand and adjoining region. 
Data Assimilation Methodology
The data assimilation is an improvement strategy for enhancing the initial conditions by combination of the high-resolution perception information and model background information (GFS initial condition) through iterative methods. 
Results and Discussion
Vertical profile of domain average Root Mean Square Deviation (RMSD) for 24 h temperature and humidity forecast for 500 hPa are shown in Figure 4 and 
Conclusion
The present study utilizes the performance of the different parameterization schemes in WRF model at Jharkhand during 0000 UTC 18 August 2016 -0000 UTC 19 August 2016. It has been observed from the numerical experiments that the experiment b2 and c2 gives best match with actual rainfall. So, we conclude that Lin et al. Scheme and WRF Single-moment 6-class MP scheme with combination of Multi-scale Kain-Fritsch CP scheme give good result for rainfall.
